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WHAT IS CLAIMED IS: 

1 . A method for obtaining an estimated motion vector for use in block- 
based video encoding, the method comprising: 

refining a predicted motion vector for a current block to obtain 
an estimated motion vector in a sequence comprising a plurality of 
steps; and, 

before each of a plurality of the steps in the sequence, 

computing a similarity value between the block and 
another block indicated by the current estimated motion 
vector, 

comparing the similarity value to a threshold, and 
not performing subsequent steps in the sequence if the 
comparison indicates that the current estimated motion vector 
provides a match between the current block and the another 
block which is better than a match corresponding to the 
threshold. 

2. The method of claim 1 wherein the similarity measure is a sum of 
absolute differences. 

3. The method of claim 1 comprising obtaining the predicted motion 
vector by computing a similarity measure between the block and 
each of a plurality of other blocks indicated by prior estimated 
motion vectors previously computed for a plurality of previously 
encoded nearby blocks and using as the predicted motion vector one 
of the prior estimated motion vectors for which the similarity measure 
indicates a best match for the current block. 

4. The method of claim 3 wherein the similarity measure used in 
obtaining the predicted motion vector is a sum of absolute differences. 




-28- 

5 . The method of claim 3 wherein the plurality of nearby blocks comprise 
a block immediately to the left of the current block, a block 
immediately above the current block and a block above and to the right 
of the current block. 

5 

6 . The method of claim 5 wherein the plurality of nearby blocks comprise 
a block in the same position as the current block in an immediately 
preceding frame. 

10 7. The method of claim 1 wherein refining the predicted motion vector 
comprises performing one or more frame motion estimation steps 
followed by one or more field motion estimation steps. 



8. The method of claim 7 wherein the frame motion estimation steps 
15 include a low resolution frame motion estimation step, a full pel frame 

motion estimation step and a half pel frame motion estimation step. 

9. The method of claim 7 wherein the field motion estimation steps 
comprise a low resolution field motion estimation step, a full pel field 

20 motion estimation step and a half pel field motion estimation step. 

10. The method of claim 1 wherein refining the predicted motion vector 
comprises performing one or more frame motion estimation steps and, 
before the frame motion estimation steps, computing a first similarity 

25 value between the current block and a block identified by the predicted 

motion vector, comparing the first similarity value to a first threshold, 
and using the predicted motion vector as the estimated motion vector 
if the comparison indicates that the block identified by the predicted 
motion vector provides a better match than the first threshold. 



30 
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The method of claim 10 wherein the frame motion estimation steps 
comprise a low resolution frame motion estimation step and a full pel 
frame motion estimation step and the method comprises computing a 
second similarity value between the current block and a block 
identified by the estimated motion vector of the low resolution frame 
motion estimation step, comparing the second similarity value to a 
second threshold, and not performing the full pel frame motion 
estimation step if the comparison indicates that the block identified by 
estimated motion vector of the low resolution frame motion estimation 
step provides a better match than the second threshold. 

The method of claim 1 1 wherein the frame motion estimation steps 
comprise a half pel frame motion estimation step and the method 
comprises computing a third similarity value between the current block 
and a block identified by the estimated motion vector of the full pel 
frame motion estimation step, comparing the third similarity value to 
a third threshold, and not performing the half pel frame motion 
estimation step if the comparison indicates that the block identified by 
estimated motion vector of the full pel frame motion estimation step 
provides a better match than the third threshold. 

The method of claim 1 2 comprising computing a fourth similarity value 
between the current block and a block identified by the estimated 
motion vector of the frame motion estimation steps, comparing the 
fourth similarity value to a fourth threshold, and performing one or 
more field motion estimation steps if the comparison indicates that the 
block identified by estimated motion vector of the frame motion 
estimation steps provides a match poorer than the fourth threshold. 

The method of claim 13 wherein the field motion estimation steps 
comprise a low resolution field motion estimation step and a full pel 




-30- 

field motion estimation step and the method comprises computing a 
fifth similarity value between the current block and a block identified 
by the estimated motion vector of the low resolution field motion 
estimation step, comparing the fifth similarity value to a fifth threshold, 
and not performing the full pel field motion estimation if the 
comparison indicates that the block identified by estimated motion 
vector of the low resolution field motion estimation step provides a 
better match than the fifth threshold. 

The method of claim 14 wherein the field motion estimation steps 
comprise a half pel field motion estimation step and the method 
comprises computing a sixth similarity value between the current block 
and a block identified by the estimated motion vector of the full pel 
field motion estimation step, comparing the sixth similarity value to a 
sixth threshold, and not performing the half pel field motion estimation 
step if the comparison indicates that the block identified by estimated 
motion vector of the full pel frame motion estimation step provides a 
better match than the sixth threshold. 

The method of any one of claims 1 to 1 5 comprising computing a 
seventh similarity value between the current block and a block 
identified by the estimated motion vector, comparing the seventh 
similarity value to a seventh threshold, and not performing a quantized 
DCT operation on the current block if the comparison indicates that 
the block identified by estimated motion vector provides a match better 
than the seventh threshold. 

The method of claim 1 wherein obtaining the estimated motion 
vector comprises a full pel motion estimation step followed by a half 
pel motion estimation step and the method comprises computing a 
first similarity value between a current block and another block 
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indicated by the current estimated motion vector prior to the full pel 
motion estimation step comparing the first similarity value to a 
threshold, and, if the comparison indicates a match better than the 
threshold not carrying out either the full pel motion estimation step 
5 or the half pel motion estimation step. 
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18. The method of claim 17 comprising computing a second similarity 
value between a current block and another block indicated by the 
current estimated motion vector after the full pel motion estimation 
10 step and prior to the half pel motion estimation step, comparing the 

second similarity value to a second threshold, and, if the comparison 
yjTJ^ indicates a match better than the second threshold not carrying out 

the half pel motion estimation step. 

15 ^20^ A program product comprising a medium carrying a set of 
computer-readable signals containing computer-executable 
instructions which, when run by a computer, cause the computer to 
execute the method of claim 1 . 

20 2^. A video coding method comprising: 

providing a video encoder comprising at least a motion vector 
estimator, a transformation computer and a coder, running on a 
computer platform, the video encoder operating in a manner 
determined by a plurality of parameters; 
25 providing a plurality of sets of parameters, each set of 

parameters causing the video encoder to provide a different balance 
between output quality and computation; 

configuring the video encoder with a first one of the sets of 
parameters; 

30 measuring a time taken for the video encoder to encode a 

series of blocks; 
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if the time taken exceeds a predetermined time, configuring 



the video encoder with a second one of the sets of parameters; 
wherein the video encoder encodes with less computation when 
configured with the second set of parameters than it does when 
configured with the first set of parameters. 



The video coding method of claim zi wherein the parameters 
comprise a plurality of thresholds, and the method includes obtaining 
estimated motion vectors for blocks by performing a plurality of 
motion estimation steps; and, before at least two of the plurality of 
motion estimation steps computing a similarity value between the 
block and another block indicated by the current estimated motion 
vector, comparing the similarity value to a threshold, and not 
performing one or more subsequent motion estimation steps if the 
comparison indicates that the current estimated motion vector 
provides a match between the current block and the another block 
which is better than a match corresponding to a corresponding one of 
the thresholds. 

The video coding method of claim^2 wherein the motion estimation 
steps are performed in a sequence and each of the motion estimation 
steps requires more computation than the motion estimation step 
which precedes it. 



The video coding method of claim ^wherein the transformation 
computer performs a quantized discrete cosine transformation and 
the method comprises: determining a volume of output encoded 
video data corresponding to a quantity of input video data, 
comparing the volume to a threshold and, if the volume exceeds the 
threshold, increasing a value for a quantum step used in the discrete 
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cosine transformation so as to reduce a bit rate of the output 
encoded video data. 

A program product comprising a medium carrying a set of 
computer-readable signals containing computer-executable 
instructions which, when run by a computer, cause the computer to 
execute the method of claim > 12^. ^-Q 

A video coding method comprising sequentially processing a 
plurality of blocks in an input video signal to produce an encoded 
output video signal, the processing for each of the blocks comprising 
obtaining an estimated motion vector for each block by taking each 
block, in turn, as a current block and: 

a) for each current block determining an initial estimated motion 
vector, computing a first similarity measure between the 
current block and a block identified by the initial estimated 
motion vector and comparing the first similarity measure to 
a threshold; 

b) if the comparison indicates that the match between the current 
block and a block identified by the initial estimated motion 
vector is better than the threshold, using the initial estimated 
motion vector as an estimated motion vector for the current 
block and proceeding to a transformation step; and, 

c) if the comparison indicates that the match between the current 
block and a block identified by the initial estimated motion 
vector is worse than the threshold, performing one or more 
motion vector refinement steps on the initial estimated motion 
vector to produce an estimated motion vector for the current 
block before proceeding to the transformation step. 
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The method of claim 2£ wherein the transformation step comprises 
performing a quantized discrete cosine transform operation. 

The method of claim ^ comprising computing a second similarity 
measure between the current block and a block identified by the 
estimated motion vector for the current block, comparing the first 
similarity measure to a threshold; and, if the comparison indicates 
that the match between the current block and a block identified by 
the estimated motion vector for the current block is better than the 
threshold, in the transformation step setting the transformed residual 
to zero. 



A program product comprising a medium carrying a set of 
computer-readable signals containing computer-executable 
instructions which, when run by a computer, cause the computer to 
execute the method of claim^. 

The method of claim ^comprising tracking a number of computations 
and terminating the encoding for a current block if the number of 
computations exceeds a threshold value. 

A video coder comprising 

a motion vector estimator; 
a transformation computer; 
a coder; 

a memory holding a plurality of setspf parameters, a selected 
one of the sets of parameters causing the motion vector estimator, 
transformation computer and coder to encode an input video signal 
with a balance between output quality and computation; and, 

a speed control comprising a timer connected to measure a 
time taken for the video encoder to encode a series of one or more 
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blocks, the speed control adapted to select an alternative one of the 
sets of parameters which encodes with less computation than a current 
ly selected one of the sets of parameters in response to detecting that 
the time taken is longer than a threshold time. 



